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© Preparation of hollow plastic articles. 

© The present invention involves transferring plas- 
tic parisons from a receiving station to a finishing 
station on a plurality of pallets for forming said 
parisons into hollow plastic articles. The pallets with 
parisons thereon are preferably transponed through 
a temperature conditioning means for temperature 
conditioning said parisons to render same suitable 

^for forming into said hollow plastic articles at the 

^finishing station. 
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PREPARATION OF HOLLOW PLASTIC ARTICLES 



BACKGROUND OF THE INVENTION 

Our. present invention relates to a system for 
producing, by injection or connpression molding 
(collectively referred to as pressure molding), partly 
finished workpieces which are transferred sequen- 
tially to one or more aftertreatment stations for the 
performance of secondary operations thereon. In. 
particular, the workpieces may be parisons of poly- 
meric material and the secondary operations may 
be thermal conditioning thereof followed by their 
transformation into hollow articles, such as contain- 
ers, by blowing with or without mechanical stretch- 
ing. 

A system for conveying parisons or preforms 
by means of pallets into and out of a blow molding 
station has been described in U.S. Patent No. 
4,426,202 to Krishnakumar ec al. According to that 
patent, the parisons or preforms presumably mol- 
ded at a remote location are carried in groups on 
rotatable collets of roller-suppoaed pallets which 
move on a track to the blow molding station where 
each parison is introduced between two open mold 
halves, subsequently closing therearound for trans- 
forming same into bottles. During the blow and 
briefly thereafter, the parisons and the bottles 
formed therefrom remain attached by their necks to 
the collets of their pallets which, however, do not 
cther>^ise participate in the blow molding operation. 
On the contrary, as expressely stated in the patent. 
:he support of the preforms, i.e. the engagement of 
tneir flanges for holding them in position, is trans- 
ferred from the pallet to the blow mold during the 
blow operation. Nothing is said about where or how 
the pallets, which are separated from their track 
after the blow, are loaded and unloaded. 

A major object of our present invention is to 
provide an efficiently operating system for the con- 
tinuous recirculation of a sufficient number of pal- 
lets between a receiving statio n, at which they are 
to be Jo aded with workpieces yet to be finished, 
and one or more afteareatment stations for further 
handling and finishing. 

Another object is to provide a system of this 
nature in which the loading of the pallets which 
newly arriving workpieces. their transoonation to 
the afteareatment station, their handling in the lat- 
ter siations and the return of the pallets to the 
receiving station are precisely synchronized with 
one another and with the source of the workpieces. 
e.g. an in.ection molding machine. lo provide the 
cesired nigh decree of effic:ency. 
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It is also an object of our invention to provide 
an improved pallet structure for a system of this 
type which enables a ccurate location and s ecure 
r^ete ntion of^each parisor Mn ^ a finishing station . 
Oigjliculairly^^ molding station in which it is 

inflatSg^jth^o^^ theu sg ofa stfetc hinorod. 

A more particular objecTof our invention is to 
synchronize the operation of a premolding appara- 
tus, specifically an injection molding machine, with 
those of a temperature conditioning and a blow 
molding station, having regard to the fact that an 
operating cycle of the latter station is considerably 
shoaer than that of an injection molding machine 
so that the difference in timing has to be taken in:o 
account. Since the overall number of availatrile pal- 
lets will normally be limited, out invention fuoher 
aims at insuring a return of unloaded pallets to the 
loading point in time for having them receive the 
newly arriving partly finished workpieces in keeping 
with the cycle of the injection molding machine. 



SUMMARY OF THE INVENTION 

25 Pursuant to one aspect of our invention, a 

system for handling parjy finished workpieces pe- 
riodically arriving at a receiving station for trans- 
portation to one or more aftertreatment stations, 
including a finishing station, comprises presentation 
30 means at the receiving station for making the arriv- 
ing workpieces available to a mullipiicity of pallets 
successively entrainable by conveyor means rro.m 
the receiving station to the finishing station. Each 
pallet is provided with holding means for releasabiy 
35 retaining a workpiece available at the presentation 
means and is further provided with locating means 
for temporarily consolidating the respective pallet 
with an operative part of the finishing station to 
insure the proper positioning of the workpiece with 
^0 reference thereto. The_S YStem further includ esjjn- 
.'oading_ means disposed a long the path of the 
conveyor means for removing the_ Jinishedwork. 
-gig£gs _from their pallets . The unloading rneans 
could be paa of the finishing station or disposed in 
45 a discharge station downstream therefrom. 

In the specific instance where the workpieces 
are partsons previously molded in a pressure mold- 
ing machine, the presentation means may com- 
prise a take-off plate picking uo a group of fresnty 
50 molded pansons for delivery to a number of pallets 
sufficient to receive them. This will enable the 
pressure molding machine to operate tn svncr.ro- 
msm with the finishing station even thoucn tneir 
cycles may oe different from each other. When :.-;e 
r'intshino station comorrses a blow rr.r'ir r-<:-^--r^. 
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to conven :ne par:sons into end procucis such as 
containers, tne loading means of the pallets may 
be clampinciy engaged by coacting extensions of a 
pair of blow mold halves during a blowing opera- 
lion. 

Such a pallet, pursuant to another feature of 
our invention, comprises a body engageable by the 
conveyor means during transportation, either be- 
tween flights mounted on the conveyor surface or 
with the aid of depending formations fitting be- 
tween chain links of the conveyor. The holding 
means may comprise one or more rotatable plugs 
each engageable with a neck of a parison while the 
locating means may be formed by a socket 
wherein each plug is journaled for independent 
''Ofstion. The plug advantaoeously has a cen^^ i 
^bore accommodatino both a^parison-inflating pres- 
sure fluid and a oari son -stretchin g core rod at the 
biow moicing station wh^n the pallet is arrested 



there by tne gripping of its socket between the 
mold halves. 

In accordance with a more particular feature of 
our invention, tne conveyor means may include a 
first branch moving from the receiving station to 
the finishing station and a second branch moving 
from the finishing station to the receiving station, 
the two branches being interlinked by first transfer 
means synchronized therewith for moving the pal- 
lets from a downstream part of the second branch 
to an upstream part of the first branch by way of 
the receiving station, with loading of each passing 
pallet at the receiving station by at least one newly 
arrived workpiece. and by second transfer means 
synchronized therewith for moving the pallets from 
a downstream pan of the first branch to an up- 
stream pan of the second branch by way of tne 
finishing c:£tion. with unioading of earn n ^i^^ 
pallet ahead of the ^^ftr-^nn hran^n 

It is often desirable to let the freshly molded 
parisons. still hot except at their neck.' traverse a 
tempering chamber on their way to the blow mold- 
ing station, i.e. while being entrained by the first 
conveyor branch. Such a tempering chamber, con- 
stituting another aftenreatment station preceding 
the finishing station, is designed to minimize the 
loss of heat stored in the booy of each parison and. 
if necessary, to redistribute the heat profile of that 
body in a manner suitable for the blowing s;e->. 
Thus, the chambe.- may be provided with heating 
and/Of cooling means to which each parisofTo unht 
to be uniformly exposed around its entire p eriph- 
ery. The plucs. theref ore. adv a ma^i^;:ii7~i7i 
rota:abiy joumaied in their pallets and are engage a- ' 
ble by drive means for senmg them together with 
the.r parisons in roiation for such uniform exposure 



If (he parisons are produced by an injection 
molding machine whose operating cycle lasts n 
times as long as that of the blow molding or other 
finishing station, each injection cycle ought to pro- 
's duce n times as many parisons as can be handled 
in a single finishing cycle. The latter number pref- 
erably equals the number of parisons transportable 
by one pallet so that n pallets should be loaded 
simultaneously at the receiving station but are to 
JO be successively moved into the finishing station. 
Pfefergbly. an fiif?rti on or discharoe station immp . 
^tely following the last aftertreatment. e.g. the 
blowing station, is used for the unloading nf PPrh 
pallet with the aid of air, some other fluid under 
*^ P'^£sure_pr suct ion, or mechanical means _m trn. 
duced from below into the p a rison necks so as to__ 
dislodge tne end products from the pallets. These"^ 
end products could also ^e removed from the 
pc.lletS" directly at t^*=» anorTr^ntrr^^r^t :-• 
20 desired. 



BRIEF DESCRIPTION OF THE DRAWINGS 

25 The above and other features of out invention 

will now be described in detail with reference to the 
accompanying drawings in which: 

Fig. 1 is a top view of a transportation sys- 
tem according to our invention, sery/lng for the 

30 conveyance of freshly molded parisons available at 
a receiving station to a tempering chamber and 
then to a blow molding station by means of pallets 
and for the returen of the empty pallets to the 
receiving station; 

^'Q- 2 is a cross-sectional view of the sys- 
tem, taken on the line' 11-11 of Fig. i; 

Fig. 3 is a side-elevational view, partly in 
section and drawn to a larger scale, of a pallet 
carrying two parisons about to be finished in tne 
-0 blow molding station: 

Fig. 4 is a side elevational view of an al- 
ternate type of conveyor usable in out present 
system; 

Ftg. 5 is a fragmentary end view, partly in 
-5 section, of the conveyor shown in Fig. 4; 

Fig. 6 is a perspective view of a pireferred 
embodiment of the apparatus of the present inven- 
tion; 

Fig. 6A is a top view of a preferred emboci- 
50 ment of the apparatus of the present invention; 

Fig. 7 is a cross-sectional view along tne 
lines 7-7 or Fig. 6A; 

Fig. S is a cross-sectional view along t.-^.s 
lines 8-8 of Fig. 6A; 
-5 Fig. 3A is a perspective view of the pusher 

means shown in Fig. 3; 

Fig. 9 is a cross-sec;ional view along tne 
lines 9-9 of Fig, 6A: 



5 



0 266 804 



6 



Fig. 10 is an isometric view oi the finishing 
station shown in Rg. 6A; 

Fig. 10A is a schematic view of the finishing 
station: 

Fig. 108 is a perspective view of the engag- 
ing means for moving the pallets into the finishing 
station and out of the finishing station; 

Fig. 11 is a detailed view of the carrying 
means for conveying the parisons from the injec- 
tion mold to the receiving station at one point in the 
operation: and 

Fig. 12 is a detailed view of the same carry- 
ing means for conveying the parisons from the 
injection mold to the receiving station at a later 
stage in the operation. 



DETAILED DESCRIPTION 

The system for the production, transportation 
and finishing of parisons shown in Figs. 1 and 2 as 
a representative embodiment of our'' invention in- 
cludes transportation means constituted by two 
parallel conveyor branches n. 12 and transfer 
paths 13 and 14 perpendicular thereto. Each con- 
veyor branch ii. i2 comprises an endless belt 15 
provided with equispaced flights 16 as best illus- 
trated for branch 1 1 in Fig. 2. As also illustrated for 
branch 11 in Rg. 2. the belt 15 is wound about an 
upstream sprocket 17 and a downstream sprocket 
18 carried by shafts 19 and 20. Other shafts 21 
and 22 are respectively keyed to. an upstream 
sprocket and a downstream sprocket of branch 1 2 
at least one shaft of each branch being coupled 
with a non-illust.rated interminentty operating drive 
displacing iheir belts in mutual synchromism but in 
opposite directions. Thus, the upper run of belt 15 
of branch n moves from left to right, as viewed in 
Figs. 1 and 2. while the corresponding run of the 
other branch moves from right to left. 

The beveled flights 16 of each band are de- 
signed to accommodate respective pallets 23 fitting 
closely into the intervening spaces. Each pallet, as 
more fully described hereinafter with reference to 
ng. 3. is provided with one or more (here tvvo) 
upstanding plugs 24 designed to receive parisons 
25 which are produced in an injection molding 
machine (not shown) mounted a; an elevated level 
above transfer path 13. That machine oroduces. 
during each of its operating cycles, a multiolicity of 
parisons 25 (here eight), to be received by a suit- 
able number of pallets, which are extracted from 
between its mold portions by a take-off plate 25 as 
cescnbsc. for example, in commonly owned U.S 
Patnet No. 2.454.991. In its original retrieval posi- 
tion, plaie 25 confronts four rows of two cores each 
on cne 0; the scaced-aoan moid portions on whicn 
respective oansons 25 nave been formec: pia;e 26 



has eight seats in which the closed, ends of these 
parisons are held under suction applied via a tube 
27. After the plate 26 with its eignt parisons has 
■ been extracted from the injection mold, it is swung 
5 about a shaft 28 into the horlHontal presentation 
position shown in Fig. 2 in which the parisons are 
vertical with neck portions 29 hanging down. 

Transfer path 13 comprises a stationary plat- 
form 30 and an elevatable platform 31 in series 
>o with each other, platform 3l and (ake-o« plate 25 
together consituting a receiving station. Each of 
these platforms is of rectangular outline and of a 
width (in the direction transverse to the conveyor 
motion) sufficient to accommodate the length of a 
'5 pallet. A set of five flights 32. 33 on these plat- 
forms, of the same profile as the conveyor, flights 
15. are aligned with one another and with resoec- 

tlve fl.'Ch"^ -^f i . . ' 

a Hciii_uiai 1I131C3IH wnen branches 
11 and 12 are briefly halted; the aligned fiigms 
20 define four parallel tracks. At such an instant a 4- 
pronged pusher 34 is thrust into the last pallet 
containing interilight gaps of branch 12 to move the 
pallets thereof into corresponding gaps of olatform 
30 while dislodging the pallets previously seated 
25 therein into aligned gaps of platform 31 which in 
.that part of a cycle is coplanar with platform 30 and 
the upper runs of branches 11. 12. Alternate wavs ' 
to engage pallets 23 with the conveyor branches, 
which do not require halting same for loading, are 
30 available as discussed hereinafter with reference to 
F-gs. 4 and 5 and are usable in the system of our, 
present invention. Platform 31. mounted atop a 
vertically reciprocable piston rod 35 of an otherwise 
non-.llustrated fluidic jack, is then raised to an 
35 elevated level (Fig. 2) so that the four emoty calleis 
now present thereon approach the take-off plate 26 
horizontally overlying same at this moment. The 
plugs 24 of the four pallets thereupon engage the 
necks of the parisons depending from plate 26 wile 
^0 the suction retaining the parisons on that plate is 
released. Upon the immediately following descent 
of the platform 3l with its loaded pallets, the latter 
are aligned with four empty gaos of branch n 
^'hich has advanced by four stages since the last 
-5 four pallets were received thereon from platform 31 
by the aforedescribed thrust of pusher 34. The 
same four steps have also brought a new set of 
pallets on branch 12 into line with platforms 30 a.nd 
31 so that a new thrust of pusher 34 will shift the 
so pallet sets from branch 12. platform 30 and. oiat- 
form 31 to platform 30. platform 3l and branch 11. 
respectively, (vieanwhile. another injection molding 
cycle has been completed and take-off piate 25 
has been reinseaed between the reooened moid 
55 portions to pick uo a new set of parisons 25 even 
as the pallets carrying ;ne previousiy ex!.-ac;ed 
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parisons are acvr.nced by conveyor branch 1 1 to 
the right as viewed in Figs. 1 and 2. A ledge 36 at 
the far edge of branch 1 1 prevents the oncoming 
pallets fron". overshooting the conveyor band. 

As seen in Fig. 1 the pallets each have a 
longitudinal axis perpendicular to the direction of 
conveyor motion. Naturally, we could readily align 
the pallets so that they will be carried by the 
conveyor with their longitudinal axis parallel to the 
direction of travel, e.g. to transport a single row of 
preforms. 

The plugs 24. which are rotatably journaled in 
their pallets as more fully described hereinafter 
with reference to Fig. 3. carry pulleys 37 which are 
accessible from opposite ends of each pallet for 
engagement by a pair of endless belts 38. 39 
disposed underneath a tempering chamber 40 
overlying the conveyor branch 11. Chamber 40 has 
an at ieast paniy open entrance end admitting the 
two rows of pansons entrained by that branch. Only 
the poaions of the parisons that are to be heat 
treated, however, pass through the chamber whiie 
the ones that are not to be tempered, e.g. the 
necks 29, project through bottom slots of the 
chamber so as to be continuously exposed to the 
atmosphere. A frame 41 supporting the chamber 
40 carries a driving unit 42 which rotates two sets 
of pulleys 43. 44 embraced by the belts 38 und 39. 
Through their fricitional contact with pulleys 37, 
these belts turn each parison about its own vertical 
axis as it passes through chamber 40. It should be 
noted that, during such passage and thereafter, the 
pallets are guided by the aforementioned ledge 36 
and by another, shorter ledge 45 extending along 
the opposite edge of branch 11. 

Tempering, chamber 40 may contain heating 
and/or ccoling elements, not shown, to whicht he 
continuously rotating parisons 25 are uniformly ex- 
posed. 

In contradistinction to transfer path 13 with its 
four parallel tracks, transfer path 14 has only a 
singly track which passes through a finishing sta- 
tion, in this instance a blowing station 46. and an 
ejection station 47. Each of these stations has a 
length substantially equal to that of a pallet. With 
the conveyor bands temporarily halted, the last 
pallet to arrive at tne downstream end (right) of 
branch 1 1 is thrus; by a pusher 48 into blowing 
station 46 while the pallet previously located there, 
carrying finished products 25* resulting from the 
blowing of its parisons. is advanced by the same 
motion into the ejection station 47 where these 
finished products, i.e. Pontes, are discharged by air 
pressure as seen in Fig. 2. Alternatively, suction 
from above ccuid be used for extraction of the 
procucis. The oailet previously unloaded in station 
47 by tnis procecu'e is concurrently shoved into an 



aiigned inteniight cap of conveyor branch i2 for 
return to the downstream end of this branch and 
recirculation over transfer path 13 with the aid of 
pusher 34, 

5 Station 46 comprises a blow mold which may 

be of single-piece construction or. as here shown, 
composed of two blow mold haves 46a; 46b which 
are separable by associated jacks 48a, 48b to 
make room for a new parison loaded pallet while 

10 letting the pallet carrying previously formed bottles 
leave the blow mold. As seen in Fig. 2. the pallets 
traveling on transfer path 14 are guided by a 
throughgoing rail 49 centered with reference to 
stations 46 and 47. In principle, however, it is also 

;5 possible to hold one blow mold half (e.g. 46a) 
stationary, at a location withdrawn from that shown 
in the drawing, and to reciprocate the other half 
with reference thereto between an open and a 
closed posiiion, a section of rail 49 being -raris- 

2c versely shiftable to let the pallet present m that 
station move concurrently with the reciprocabie 
mold half (4ob) to bring its parisons into the cav- 
ities of the stationary half before the blow and 
thereafter withdraw the final products during the 

25 mold opening stroke to restore the continuity of 
that rail 49. 

Ejection station 47 comprises two discharge 
tubes 47a. 47b positioned to overlie the two freshly 
blown bottles on an incoming pallet. Two conduits 

30 50 (only one shown) pass through the rail 49 to the 
underside of the pallet so as to be respectively 
aligned with its necks 24 when the pallet comes to 
rest in station 47. Air under pressure flowing 
through these conduits lifts the bottles off these 

35 necks and drives them through the tubes 47a. 47b 
into a non-illustrated receptacle or onto an ancillary 
conveyor. 

Pushers 34 and 48 must, oi course, be prop- 
erly synchronized with the stepping motion or the 

-0 conveyor branches for satisfactory operation of the 
system as described above. 

Reference will now be made to Fig. 3 for a 
more detailed description of a representative pallet 
23. The pallet body carries a pair of brackets 5 la. 

-•5 51 b with flanges spacedly overhanging its rectan- 
gular base. Plugs 24. serving as holding means 
respectively engaging two parisons 25a. 25b. have 
stems jounaled by means of ball bearings 52 in 
sockets 57a. 57b and carry pulleys 37a. 37b. as 

50 described above, on their lower extremities. The 
stems are hollow and. in the blowing station 46. are 
penetrated by core rods 53a and 53b capaoie or 
being thrust up to stretch the pansons axially prior 
10 the admission of fluid pressure thereinto. There 

55 is sufficient Clearance around these roos to let air 
under pressure flow into the parisons to ex;)anc 
same agams; the wails of the corresponding moid 
cavities as :ncicatec at 25c for panson 25a. Hoias 
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54 in the pallet, traversed by the stretching rods 
and the air blasts in station 46. may serve in station 
•i7 for the acmission of the ejection air. To align 
the parison with the cavity formed by the blow 
mold halves 46a and 45b in the closed position and 
to assure that the axes of the parison and the 
cavity coinciae with sufficient accuracy for the pro- 
duction of bottles with negligible circumferential 
v/all thickness variation, sockets 57a and 57b serv- 
ing as locators are accurately spaced and machin- 
ed, and the blow mold, halves contain equally ac- 
curate cavity extensions 58. Upon closure of the 
• blow mold, plugs 24 and the pallets carrying them" 
thus effectively form part of the blow mold. 

Upon returning from transfer path 14 to transfer 
path 1^5 on the reverse branch 12, the pallets 23 
are also guided between a pair of stationary ledges 
55. 56 as seen in Fig. i. 

!n Figs. 4 and 5 we have schematicaiiy illus- 
trated the possibility of using several sequential 
chain pairs 61. 62 63 in lieu of the throughgoing 
conveyor band of, say. branch n. The chains of 
each pair are driven by respective sprocket wheels 
64 keyed to a shaft 60 coupled with a non-illus- 
trared motor. Each chain is divided into two halves, 
indicated at 6T' and 6r in Fig. 5. resoectively 
passing around an outer half and an inner half of 
the associated sprocket. One sprocket half carries 
teeth 65 engaging in the meshes of the corre- 
sponding chain half 6r. Similar but oppositely facig 
teeth 66 depend from the base of a pallet 23' to be 
entrained, these latter teeth penetrating into the 
meshes of the other chain half. Pallets 23'. with 
plugs 24* and pulleys 37'. are generally similar to 
those described above and are guided between 
ledges 36'. 45' while riding on shelves 67. 68 
flanking the chains. 

In this instance, the pallets cannot be trans- 
versely loaded onto and unloaded from the convey- 
ors. Thus, a set of four pallets to be entrained by 
the cascaded chain pairs 61 - 63 through the 
tempering chamber 40 and toward the finishing 
siatron 46 and the ejector station 47 of Figs. 1 and 
2 will have to be deposited first on a table 69 
interconnecting the shelves 67 and 68 ahead of the 
first chain pair 61. on which these pallets are then 
thrust by a non-illustrated pusher into engagement 
w>th chain pair 6i. At the end of this chain pair, the 
pallets are pushed over an intervening portion of 
shelves 67. 53 onto chain pair 62 and from there in 
an analogous manner onto chain pair 63 wnich di- 
scharges them onio a table 70 for further trans- 
ponation through :he finishing station. The middle 
pair of chains 52 may be used to convey the 
pallets through :he temoering cnamoer ^0 of Fics 
1 and 2. • 



With such sequential conveyors it is possible 
to drive the several chain pairs 6l, 62 and 53 at 
different speeds for optimal exposure of the par- 
isons to the several work stations and to different 
5 zone locations within the tempering chamber, with 
the pallets spaced apart on each chain pair accord- 
ing to its velocity. Typically, the tempering cham- 
ber is divided into several such zones, each impart- 
ing a different temperature to the parisons. depend- 
w ing on the temperature of the heating or cooling 
means within each zone and the time of exposure 
of the parisons thereto. In order to control the 
effect of these zones upon the parisons. not only 
their temperature may be varied, as is convention- 
's ally done, but also the time of exposure which in 
many instances is more reliable as a method of 
control. 

In a preferred embodiment of the present in- 
vention shown in Figs. 6 and 6A. first conveyor 
20 means 110 transports pallets ill from receivi.ng 
station 112 to finishing station ii3. The empty 
pallets are returned to the receiving station 112 via 
second conveyor means -114. Thus, as seen in Fig, 
6A the first conveyor means moves from left to 
25 right and the second conveyor means moves from 
right to left. The conveyor means preferably com- 
prises a continuous chain or belt as shown, al- 
though separate, synchronized chain sections may 
be used. Sprockets ns. 116 and 117 are shown 
30 engaging chain links 118 of the conveyor means 
for moving same in a rotary direction, see Figs. 8 
and 9. Thus, as shown in Fig. 6A, sprockets 115 
and 116 move counterclockwise and sprocket 117 
moves clockwise so -that the chain links and hence 
05 the conveyor means are transpoaed in a desired 
direction. Any desired motive means may be uti- 
lized to power any one or more of the sprockets so 
that, for example, one sprocket may be powered 
and the others may freely rotate. Chain guides n9 
-•0 are provided around chain links 118 in order to 
guide same in their path. Means are provided asso- 
ciated with the conveyor means and engageable 
with the pallets for pushing the pallets along the 
conveyor means, such as pusher means 120 con- 
e's nected to chain links 1 18 which engage the base of 
pallets 1 1 1 in order to push the pallets along their 
path. These can be clearly seen in Fig. 9. 

The pallets ill contain a desired number of 
parison holding means or plugs 130 for holding 
50 parisons 131 via the open neck thereof 132. with 
three such plugs per pallet shown in the drawings. 
Pallets in comprise a plarfor.m member 133 sup- 
poaing parison .folding means or plugs 130 which 
are rotatably journaled 10 pulley means 134 be- 
55 neath platform member 133 so that the pulley 
means i34 and hence the plugs may be rotated in 
a Clockwise or counterclockwise cireciion as ce- 
sired. Any nurr.oer oi panson holcing means of 
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piugs 130 nay be selected for each pallet. Gen- 
erally, the number of plugs per pallet will cor- 
respond to the number o/ blow molds at the fin- 
ished station to be described hereinbelow. Pallets 
ni are guided by channel track 135 as they move 5 
on the conveyor means. 
I The parisons are preferably delivered to the 
I ^fgcgiying statiQri as the output of an associated 
injection molding machi ne, although other parison 
preparation or delivery means may be used, for 10 
example, compression or extrusion molding. In the 
preferred ehnbodiment as shown in Figs, 6 and 6A. 
injection molding machine 1 40 prepares the appro- 
priate number or parisons based on the capacity of - 
the injection molding- machine. Naturally, any de- 75 
sired injection molding configuration may be used. 
As shown in Figs. 6 and 6A. the injection molding 
machine includes a fixed platen I4i and a movable 
platen 142. The movalbe platen moves on tie rods 
143 via machine clamp 144. Mold means i45 are 
provided be^Aeen the fixed and movable platen to 
prepare the desired riumber of parisons. Carrie r 
_means such as robot 146 are provided adjacent the 
fjxed and movable platen having track 14 7 for 
^carrying robot arm 148 (see Fig. 7) which in turn 2s 
.carries robot plate 149 . Robot plate contains adja- 
cent thereto a number of parison carrying means 
150 corresponding to the number of parisons pre- 
pared in the injection molding machine. Carrying 
means 150 are open ended hollow tubes having io 
channel means 151 at the base thereof connected 
to vacuum or suction means 152 for holding the 
parisons in the tubes. Thus, parisons are forrhed in 
injection molding machine 140. movalbe platen 142 
disengages from the fixed platen 141 and robot 35 
arm 148 carrying robot plate 149 moves between 
the fixed and movable platen so that parison carry- 
ing means or tubes 150 engage parisons I3l. 
Suction means 152 is used to transfer parisons 131 
from the injection molding machine to tubes 150 
■ and retain the pansons therein. f?obot plate 149 is 
then moved out from between fixed platen 141 and 
movable platen 142 and rotated so that robot plate 
149 is placed adjacent receiving station n.2 as 
shown in Fig. 7. Parisons I3l are then delivered to 
pallets m by releasing the suction from suction 
means 152. Parisons I3l are then relased so that 
the open necK ponion 132 engages plugs 130 with 
guide tube i30 supported by suppon frame 161 
insuring thai :he parisons are properly directed Jo 50 
engage plugs 130. Referring to Fig. 7. ii can be 
seen tha: the pansons I3i are properly seated on 
plugs 130. As snown in phantom in Fig. 7. open 
neck 132 incicaies the pcsuion of :he parison in 
lubes 150. 
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After the parisons are loaded on pallets 1 1 1 the 
pallets are transferred one at a time from the 
receiving station to the first conveyor means 1 1 1 
Simultaneously therewith, an empty pallet is trans- 
ferred from the second conveyor means to the 
receiving station. This operation can be seen in 
Figs. 8 and 8A wherein pusher means 162 is 
provided above the level of the pallets having a 
pusher frame 163 and pusher rods 164 journaled 
Iherem. Pusher frame 163 carries forward pusher 
arms 165 and rearward pusher arms 166. The 
forvvard pusher arms 165 engage the pallet adja- 
cent the first conveyor means and the rearward 
pusher arms 166 engage the pallet on the second 
i conveyor means. Upon activation of pusher 152 
pusher arms 165 and 166 cooperate to move the 
pallet adjacent the first conveyor means from the 
receiving station to the first conveyor means and 
the pallet from the second conveyor means to tne 
receiving station. This operation is continued^until 
the pallets with parisons thereon are moved one at 
a time from the receiving station to the first con- 
veyor means and until empty pallets from the sec- 
ond conveyor means are moved to the receiving 
station so that the receiving station contains a 
senes of empty pallets corresponding to the prod- 
uct output of the injection molding machine The 
parisons are then transferred from the injection 
molding machine to the empty pallets at the receiv- 
ing station as described hereinabove. 

As indicated hereinabove, the initial step of the 
temperature conditioning cycle for conditioning the 
pansons from the injection molding machine to the 
finishing station is the post cooling operation con- 
ducted in the parison carrying means or tubes 150. 
Preferably, the parison carrying means or tubes are 
provided witn heat transfer means which will be 
described in more detail hereinbelow in order to 
post cool the still warm parisons from the injection 
molding operation. 

I^l-P^:jjQPS„aj^.Jh^ ^ from the 

J^'^jng.,§lMPiUJ2jojr ^ finishing station 1 13'on 
firsjconveyor meaT^sllO^ temperamrP c^^^^n- 

veyor means 110 so that oarisnn. ^^^_r^r^^H^ 
theiMf^I^peic^^ 
rromjhe__rec^ 

The purpose of the temperature conditioning 
means is to condition the temperature of the oar- 
ison to render same suitable for forming into hollow 
plastic anicles at the finishing station. The features 
of the prefe.ved temperature conditioning means 
can be cleariy seen in Fig. 9. The piasric parisons 
131 on palleis in pass through temperature con- 
ditioning means 170 in a single row. The tempera- 
ture conditioning means first equalizes the tem- 
perature of the parisons and second obtains the 
desired temperature profile for formmc said oar- 
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isons into hollow plastic articles. Fig. 9 shows con- 
ditioning tunnel 171 surrounding parisons i3i ar.d 
containing temperature conditioning means 172 ad- 
jacent parisons i3i. A plurality of such temperature 
conditioning means 172 are provided along the 
length of the parisons in order to provide the exact 
temperature profile needed by the parison in the 
finishing operation. The tem pefan^g ^conditionin g 
mgans may be radiant or_ airJers and these may 
also be used toihsTe^^JEulT^ 
the parisons. The parisons arrive at the first con- 
veyor means with an unequal distribution of tem- 
perature between the inside and outside therec? 
Thus, it is the first stage of the temperature^con- 
ditioning means to equalize the temperature be- 
tween the inside and outside thereof by means of 
temperature conditioning means 172 or if desil-ed 
simply air jets in the initial stage of the conditioninc 
tunnel 171. Afier the temoerature of the pariscn 
has been equalized, a plurality of temperature con- 
ditioning means 172 may be provided adjacenr 
various points along the length of the parison in 
order, to provide the exact temperature distribution 
desired for the particular plastic and paaicular bot- 
tle conHguration. One can very accurately contrcJ 
the temperature equalization and temperature pro- 
filing operation by controlling the length of the 
conditioning tunnel and the temperature condition- 
ing means, and this despite the fact the individual 
pallets remain in the tunnel for different periods o: 
time. Protective cover 173 is provided to protect 
the open neck poaion 132 of the parisons so that 
the open neck portion is not subjected to the 
temperature equalization step. Safety cover i7^ 
may be provided on the return flight in order to 
protect the empty pallets. If one desires to rotate 
tne parrsons during their passage through the tem- 
perature conditioning tunnel, stationary belt 175 or 
other means may be provided adjacent and in 
contacting relationship with pulley means 134 thus 
rotating the pulleys and hence the parisons. The 
speed of movement of the pallet, the diameter of 
the pulley and/or whether or not belt 175 is station- 
ary or movable. 

At the downstream end of the first conveyor 
means chain linKs 118 of the continuous chain pa-s 
around idler roll ISO and downstream sprocket 117 
and idler roll I3l to siaa the return flight along 
second conveyor means 114. 

Referring now to Figs. lO. lOA and lOB. pallets 
in are retained in channel track 135 free from 
chain links 118 adiaceni finishing station 113 carry- 
ing parisons 131 on plugs 130 ready for the finish- 
ing operation. Finishing station n3 as shown in 
^Q-i^LCluoes fixed^^piater^ 182 and movable 
.ojate njS3 with blow mold 184 thTrebetween --cr^- 
^ammg^ a^moi^^^ shape^of the^^j^iTrf^T 

<ormed. .Viovable piaien ■.S37^i'on ue rocs ^B^ 
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activated by motor 167. Optional base mold 188 is 
held by support 188a and is positioned above mold 
185 to form the bottle boUom with piston i89 
conriected thereto for moving the bonom mold into 
appropriate alignment for formation of the desired 
base for the bottle and motive means, not shown, 
connected thereto for activating said piston. Link- 
age means 190 and .191 are provided connected to 
the movable platen 183 and bottom mold 188. 
respectively, in order to maintain the desired posi- 
tioning thereof. Channel track 192 slides on tie rods 
166 and sits spaced from but closely adjacent to 
channel track 135 being moved by lop and bottom 
linkage means 190 and 191. For better clarity of 
the drawings, only bottom linkage means 190 is 
shown in Fig. iO, Engaging means 193 shown in 
Figs. 6A and lOB comprises a piston 194 having a 
piston arm 195 with a first engaging lug 196 en- 
gaging a groove 197 in an upstream pallet in and 
a second engaging lug 198 engaging a similar 
groove 197 in a downstream pallet in. First en- 
gaging lug 196 and second engaging lug 198 are 
rotatable in the direction of the arrow to engage 
and disengage grooves 197. Thus, in operation first 
and second engaging lugs 196 and 198 are rotated 
to engage grooves 197 on . a pallet n 1 sitting 
outside finishing station 113 and a pallet sitting 
inside finishing station 113. respectively. The piston 
arm 195 then moves forward to move the pallet 
inside the finishing station with blown bottles there- 
in to a position outside the finishing station n3 and 
move a second pallet from a position outside the 
finishing station to a position inside the finishing 
station. Second piston i99 is now coerated to 
rotate the first and second engaging lues 196 and 
196. respectively. ;o disengage grooves i97 and 
-the piston arm is retracted to encage a fuaher set 
of pallets for repeat of the cycle. Movable platen 
183 is closed. Bottom mold 188 is moved into 
position via piston 189 and the blowing operation 
commenced. As shown specifically in Fig. lOA. a 
space 200 is provided to permit air to be inserted 
inside the parison although any other suitable 
means may be used for this purpose. If^desired. a 
plugj2Ql^an have a _sire tch rod ass o^eCjherB- 
vvi^th to axially stretch th^ j2gM^nnJn^^ to pr^ 
vide an oriented article and the parison is^l^n to 
its full shape as shown in Fig. IDA. Vv^hen the blow 
mold is opened channel track i92 moves a desired 
distance guided by linkage means 190 in order to 
move the final blown aaicle 202 the desired dis- 
tance and free it from the mold 185. The pallet 1 1 1 
with finished anicles thereon is then moved from 
the finishing station to a point past or downstream 
of the finisning staiion. .^^usher means 2i2 is lo- 
cated downstream o: the finishing station ccnneci- 
ec to Ciston 2l3 whicn may connected :o any 
destrec motive means. Tracx 2i-i encaces ci- 
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scharge s;a;:3n 2i0 wi;h returen siation 2l5. Thus, 
in operation piston 2l3 positions the pallet in 
containing blown articles 202 via pusher means 
212 along tracks 2i4 to return station 215, At return 
station 21 5 the empty pallets are moved to the 
second conveyor means via second engaging 
means 2l6 which corresponds to engaging means 
193. Locat e d at return station 215 is discharge 
station 21 0 used to remove finished articles 202 
fro m pallets ill via for example a suction tube 21 1 
or any desired means. The empty pallets are then 
transferred to the second conveyor means at a rate 
exactly corresponding to the movement of the pal- 
lets in the first conveyor means and in the finishing 
station. Although a paaicular engaging means has 
been shown, naturally any engaging means may be 
used to move the pallets in and out of the finishing 
station. tr\c -0 move the empty pallets to the 
second conveyor means. 

If desired the process and apparatus of the 
present invention may be conveniently employed 
to prepare multi-layered hollow plastic articles by 
applying a sleeve member either inside preform 
131 or outside preform 131. with the compositie 
preform consisting of preform 131 and sleeve 
member heated in temperature conditioning means 
170 and blown together. For example, a sleeve or 
liner member may be applied to plugs 130 on their 
return flight on second conveyor means 114. Thus, 
pallets 111 return to receiving station 112 contain- 
ing sleeve member thereon so that preform 131 is 
applied ober the sleeve member and the compos- 
ite conditioned and blown together at finishing sta- 
tion 113. Alternatively, a sleeve member may be 
applied on tne outside of preform 131 downstream 
of receiving station 112 but before temperature 
concitfoning means 170 so that the composite 
preform and sleeve member are conditioned to- 
gether in the temperature conditioning means 170 
and blown together at the finishing station 113. The 
resultant multi-layered aaicle is characterized by 
properties of both materials, that is. the sleeve and 
preform, so that one can design a finished aaicle 
having a oesirable combination of properties not 
possible in a s:ncle layered material- 
Referring now to Figs. 11 and 12. -here show a 
preferred form of parison carrying means. In past 
practice, the oarisons were stripped into a guide 
tube the insiae dimensions of which was typically 
larger than that o: the parisons. The parisons were 
then suGOoned on the shoulder of the guide tubes 
by suction within the guide tubes. Upon insertion of 
the par:son into tne guioe tube internal pressure 
was aociled within the guide tube causing the still 
piiaoie Sanson ;o exoand against the walls of the 
cutce tooe and :nereby estaciishmg heat transfer 
contact ;n orcer to obtain cooiing of the oanson. A 
pressure •::;f:er5.'^.tial between -he inside of the par- 



ison and the space between the outside thereof 
and the guide tube can be established by applying 
higher tnan atmospneric pressure inside the guide 
tube or by applying vacuum therein. Naturally, this 

5 type of system can be readily used in combination 
with the present invention. However, it has been 
found that this type of system is not entirely sue-, 
cessful since it is difficult to carry out and necessi- 
tates accurate and expensive locating means to 

w place the parisons into the guide tubes. 

According to a preferred practice of the 
present invention, carrying tube 150 is provided 
with a cavity 222 having tapered walls as, for 
example, a taper of 0 degrees, 25 minutes. 30 

:5 seconds, the taper thereof being the same as the 
taper of the parison. Parisons are normally tapered 
in order to facilitate removal from the injection 
moid. The mouth dimension of carrying tube 150 is 
chosen so as not to permit the parison to fill cavity 

20 220 com.oletely. Instead, at the time of insertion, a 
small portion of the parison will protruoe from car- 
rying tube 150. Carrying tube 150 is provided with 
temperature control means schematically indicated 
by channels 221 which can be connected to any 

25 source of heat transfer fluid. Suction channel 222 is 
provided for removal of air from cavity 220 during 
insertion of the parison and is used to apply vacu- 
um within cavity 220. It is seen that parison 131 will 
make contact with the inner mold wall due to the 

30 taper but only to the extent that the opening of the 
guide tube will permit. As the parison i3l cools in 
contact with the guide tube wall due to the pres- 
sure differential established between the atmo- 
sphere inside the parison and the vacuum applied 

:5 through channel 222. it is reduced in size and 
■therefore slides downward along the tapered wall of 
tne guide tube. Fig. 12 is a schematic sectional 
view which shown the parison in its final position. 
Thus, it can be seen that the cooling effect due to 

^0 sunace contact between the parison and the guide 
tube IS in this ins:ance given by a taper which, of 
course, is also an automatic locating means for 
centering the parison in the cavity. Accordingly, in 
this improved post cooling mold, there is no need 

-iS for expensive locating devices in the cooling oro- 
cess. It is automatically accomplished by vinue o; 
the dimensional change whicn occurs in the par- 
ison in the course of cooling. 

This invention may be embodied in other forms 

50 or carried out in other ways without depaamc from 
the spirit or essential characteristics therecf. The 
present embodiment is therefore to be cons;C5rec 
as in all respects illustrative ana not restrictive, tne 
scope of the invention being indicated by the ap- 

55 oended claims, and all changes which come within 
the m-eanmc and ranee of ecuivaiency are intended 
to be embraced therein. 
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Claims 



1. A carrying means for holding and cooling an 
elevated temperature parison therein having an 
open fon/vard end for receiving said parison. a 5 
closed rearward -end. a longitudinal wall between 
the fon^ard and- T'ekcY^ard ends with an internal 
suface tapering inwardly towards the closed end. 
cooling means adjacent the longitudinal surface' 
wherein the elevated temperature parison has a w 
corresponding taper but is somewhat larger than 
• the tube so that said cooling means is operative to 
shrink the parison (131) upojn cooling with the ' 
partson sliding inside the tube to fit snugly therein. 

2. A carrying means according to claim i in- ,5 
eluding means for maintaining the cooled parison 
inside the tube. 

3. A carrying means according to claim 2 
wherein said means is suction means adjacent me 
closed end. 

4. A carrying means for holding and cooling a 
heated panson therein, said carrying means having 
an open forward end for receiving said parison, a 
closed rearward end. a longitudinal wall between 
the forward and the rearv^ard ends with an internal 25 
surrace tapering inwardly towards the closed end 
cooling means adjacent the longitudinal surface' 
whereby the internal surface is smaller than said 
heated parison. said parison also having a cor- 
responding taper so that said cooling means is jo 
operative to shrink the parison upon cooling with 
the parison sliding inside the tube to fit snugly 
therein, said carrying means fuaher including sue- 
con means adjacent the closed end for maintaining 
the cooled parison inside the lube, 
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